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We, Caterpillar Tractor Co*, a corpora- 
tion organized and existing under the tews of 
the State of Califoinia, United States of 
America, of -800 Davis Street, San Leandro, 
State of Cafifornia, United States of America, 
do hereby declare the invention, for which we 
pray that a patent may foe granted to os, and 
the method by which it as to foe performed, 
to be particularly described in and by the fol- 
lowing statement:— 

The present invention relates generally m 
resilient couplings and drive members and re- 
lates particularly to a resilient drive-gear 
structure. This mventnon may foe applied to the 
timing gear train of an internal combustion 
engine wherein cyclic irregukrMes desvelop 
vibrations, which may result in damage to the 
drive elements, and particularly to *he gear 
teeth. - 
The invention may also foe applied to the 
governor drive of an internal . combustion 
engjne for the purpose of isolating or 
damping the governor from the^ whip- 
ping and vibrations developed in the 
cam shaft and gear train of the engine; 
Oiher uses will foe apparent from an 
understanding of the imasskm. as it is de- 
scribed in the following specification. Gener- 
ally, the gear of this invention comprises a hub 
member and a toothed ring member mounted 
for iterated relative rotation therewith. 'Resi- 
dent means in the form of a solid arcuate 
spring is supported at its ends on anchoring 
means connected with each of said gear snem- 
beis to absorb torsional loads imparted to 
either of said members. 

Many resilient drove gears are known to the 
art, which utilize radiaHy or tangentially dis- 
posed coil springs or resilient material co-act- 
ing between separate gear components to ab- 
sorb torsional loads when one gear member 
is moved relative to the other. An obvious dis- 
advantage of such constructions is mat their 
apptf cation is Kmited to larger gears, both axial 
and diametral, which precludes their use in 
many applications where space 8s Imaited. 
[Price 3s. 6d.) 


An object of this invention is to provide a 
resilient drive member adapted for use in limi- 
ted spaces. Another object of this invention is 
to provide a resilient drive gear whose physi- 
cal dimensions are substantially the same, as ' 
that of a standard (nonnresilient) gear blank of 
equal capacity. A further object is to. provide 
a res&tent gear in which the resiliency is rjfo^ 
taihed by one or more soKd arcuate springs 
connected at their opposite ends to aelatively 
rotatafoie gear parts. 3t01 another object is to* 
provide a resilient sprmg^ike.meml^ acth^gl 
between the gear components wherein the? 
spring deflection results: in compressive, and 
tensooal distortion counteracting each other 
on either side of a neutral axis, substantially 
through the Icn^tadinal center of the spring 
mass. Further and more specific objects are 
made apparent hi the following specificatton 
wherein reference is made to ahe accompany- 
ing drawings. 

- In the accompanying drawings: - ./ 
\iFag. 1 its an elevational view, partly in. sec- 
tion of the gear structure of the present inven- 
tion with parts removed snowing the arrange-, . 
meat of the components thereof and the man- 
ner of their function; 

Fig. 2 is a view in section taken sufostaur 
tiahy along the line 11— U of 1> ' { . 71 

Referring to the drawings, a gear structure 
is disclosed as comprising a hub member 11 
and a toothed ring member 1% mounted mem* 
on for rotation about a common axis of shaft 
15. Hub member 11 has a reduced diameter 
13 forming an annular thrust face 14, Toothed 
memiber 12 is axiafiy bored to provide a free 
running fit on the reduced diameter 13 of the 
hub member. Hub 11 is further provided with 
a second portion of reduced dra meter. 21 form* 
ing an annular thrust face 22. An end plate 23 
keyed to shaft 15 abuts thrust face 22 and a 
shoulder 24 of member 12 permitting rela- 
tively friction-free notation of members 11 and 
2£ with respect to member 12. A nut 28 and 
a washer 29 hold the end plate in place. 

A resilient member an the form of a soHd 
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arcuate spring. 32 isiretained in a chamber 33 
_ between the fiub member fl" and plate "231 
j ^nljia^fe ,aneans are provided to support or 
~ aricnoif the ends of the spring 32 to gear mem- 
> bers 11 and 12 "so that the spring piwwfesThe" 
sole torque transmitting drive connection be- 
tween the respective gear members. 
In Fig. 1, spring 32 is disclosed as an arcn- 
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ate or "C tt shaped member having circular enr 
Eargements 36 and 37 on its ends. The enlarge- 
ment 36 nests in a semi-circufex seat .38 
formed in member 12, while the other en- 
largement 37 is anchored on a pan 39 project- 
ing from hub member 11 into chamber 33. 

Limited rotational movement of hub mem- 
ber 11 relative to ring member 12 is permitted 
in response to torque loads or -cyclic- irregu- 
larities occuring as for instance in the gear 
train of an engine. When a torsional * load 
transmitted through tie drive shaft 15 is of a 
greater magnitude than the mitral spring T>re* 
load, the relative position of the gear members 
■will change. This change in position causes the 
relative anchor positions to change resulting m 
deflection of spring 32. JBecause the end 36 of 
spring 32 is anchored a© member 12, the end 
37. tends, to travel an arc A~ A- which is de- 
scribed about the center 41 of the seat 38*. 
However, end 37, .being retained on pan 39 is 
urged to travel an arc B- — B, thereby compres- 
sivery steading the spring 32. This ^phenome- 
non. takes place whether the torque load is 
appHed to member 12 or to member 11;' or af 
the torque applied is in the opposite direction 
of rotation. A change in relative positions of 
the anchors 38 and" 39 in either direction from 
normal wiH cause spring end "37 to travel the 
arc Jt^-B, thereby^ cc«npress*velj stressing the 
spring in either direction of load application." 

'Air arcuate relief 42 formed in"mem6er 12 
provides a working range for tfe'end 37 "of 
^ning 32. The extremes 42a oFreKef 42- poe- 
sent positive abutments for spring end 37- an 
the event of excessive torsional floads to pre- 
vent damage to the spring and provide a solid 
drrve" far the mterval of such excessive teds.- 
Suitable openings 51 in 1% 2:may-fce pro- 
vided to permit entry of lubricant Into cham- 
ber 33. \ I - - \ >v - 


;v_frlte disclosed arrangemen^toiariD^ 
fe'abwbed by a. resilient member in "the form 
of a curved spring. In flexing a curved spring, 
die stresses therein are compressive and ten- 
sjonaJ, counter-acting each other on either side 
of a neutral axis substantially through the mass 
center of the curved spring. This tneory pro- 
vides a ratio of maximum spring force to 
mnnfmurn spring mass permitting a great re- 
duction in physical dimensions in a resilient 
gear structure. 

What we claim is: — 
. 1. A gear structure which includes a hub 
member rotatable about an axis, a toothed 
ring member mounted for rotation relative to 
the hub member and forming an angular 
chamber therewith, an arcuate spring an said 
chamber extending between substantially dia- 
metrically opposed points merem, and pivot- 
al anchor- means for both ends of the spring 
including a circular enlargement mtegratl with 
said spring, said anchor means being assooia- 
ted with the hub member and with the ring 
member respectively. - ~ >1 .* - 

. 2. A gear structure as claimed in. Claim" f, 
wherein said spring is of solid construction 
with its ends engaging said pivotal anchor 
means whereby angular displacement of tnere- 
fetrve positions of said anchor means shortens 
the distance there between and compressively 
stresses said spring in either dnectiori of dis- 
placement from normal. 
. 3. A gear structure as claimed in dami 1 
or 2 wherein said spring acts between said 
pivotal anchor means whereby the diametral 
distance between said anchor means is reduced 
under influence of tangential torsional loads 
imposed upon either of said members, stress- 
ing the spring along a plane substanSauy 
through said axis. 

: 4. A* gear structure as daimed in <3am f> 
2 "or 3 comprising means formed in- one" of 
said members adjacent the pivotal" anchor- 
means in the other member presenting a solid 
abutment in response to excessive displace^ 
ment- of the gpelative anchor means portions 
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